falsify a molecular phylogeny based on evidence from geographic or morphological evidence. However, a phylogeny reconstructing extinct relationships, which usually did not preserve molecular evidence, is difficult to falsify. When studying paleontology, constructing phylogenetic hypotheses is important, yet we are always struggling in debates over which phylogenetic cladogram is closest to the truth.
Which challenges have you met in your research in China? I feel the current biggest challenge facing paleontological research in China is the lack of appropriate management of fossil resources. More specifically, scientific collecting and excavation of vertebrate fossils has become increasingly difficult due to conflicts of interest with local governments, while illegal fossil collecting by farmers has not been stopped. Although the central government has issued regulations for the protection of fossils, there remains a long way to go for important fossil sites to be free from illegal collecting by farmers, which is stimulated by fossil black markets and dealers who benefit the most from the situation. As a result of non-scientific collecting, we must deal with the loss of information on the locality and horizon of the fossils and be wary of fossil forgeries, which pose another major threat to paleontological research.
What do you do for fun? While studying fossils is fun for paleontologists, I also enjoy reading books on history (in particular while traveling) and playing basketball, table tennis or badminton. I also like to spend some time watching the news on TV or on the web in order not to be left behind by the internet age. While traveling, I enjoy visiting forests, seeing wild animals in their natural habitats, and experiencing the diversity of culture different parts of the world have to offer.
What is the most useful advice you have heard? The most useful advice I have heard is probably from my former professor the late Larry Martin "Never worry about things that are out of your control", which has since become a motto for me. With this in mind, I can always make myself more patient and ease difficult situations.
Do you agree with the statement that dinosaurs are not extinct?
It is true that there is compelling evidence indicating that birds are descendants of theropod dinosaurs, and birds are undoubtedly nested in the phylogenetic tree of dinosaurs, yet can we really say dinosaurs are not extinct? Or do you agree with the saying that the smallest living dinosaurs are humming birds? Admittedly there is nothing wrong with this in a strict cladistic sense, yet I personally would not like to say so because there is a distinction between phylogeny and taxonomy. Phylogeny is about natural phylogenetic relationships, yet taxonomy in general is about the practice and study of the classification of organisms for conventional purposes. Scientifically, all birds can be referred to Dinosauria, yet as long as we are still using amphibians, reptiles and mammals in their conventional definition, there is no point in changing our conventional concept of dinosaurs, which does not include birds.
Why do you think chance has played a big role in evolution? Although natural selection is the main driving force in biological evolution, there is no doubt chance has played a big role as well. As a paleontologist, I always try to understand 'chance' from both the biological and environmental/geological perspective. Mutation provides the fundamental basis for the phenotypic variation on which natural selection acts, thus the first category of chance is derived from genetic changes. The second category of chance is from the environments where the organisms are living. The environmental changes to a specific species or population comprise a complex background including the physical environments and lives of other sympatric individuals or species. From a geological perspective, these 'chances' of selection or adaptation in the past are overwhelmingly numerous, and are critical to our understanding of macroevolution (such as extinctions) in earth history.
Badgers and bovine tuberculosis Robbie A. McDonald

What is tuberculosis in badgers?
Tuberculosis in European badgers
Meles meles is caused by Mycobacterium bovis, the same pathogen that causes bovine tuberculosis in cattle. Pasteurization of cows' milk and childhood vaccination have greatly reduced human cases of bovine tuberculosis infection in the developed world, though it remains a public health challenge in many developing countries. In parts of the UK and Ireland, where bovine tuberculosis is a large and growing animal health problem, badgers are a wildlife reservoir and an important source of infection for cattle.
How does bovine tuberculosis affect badgers?
Badgers infected with M. bovis can live for several years without showing any adverse effects. It is not possible to diagnose infection in badgers by outward physical signs, except in very occasional individuals with gross external lesions. Diagnosis can be made on the basis of bacterial culture of clinical samples, serology or interferon gamma release assays (IGRA). Infection affects badger survival, particularly as the disease progresses. Animals with more advanced infection, especially where they are shedding bacteria from lesions in multiple organs, have considerably higher rates of mortality. Male badgers appear to experience more adverse effects of infection than females, perhaps related to differences in their behaviour and/or their immune function, related to reproduction. Do badgers give bovine tuberculosis to cattle or vice versa? Yes, both. Badgers give bovine tuberculosis to cattle, and cattle give bovine tuberculosis to badgers, but we don't really know how or where. It could be direct, nose-to-nose, contact between animals, or indirect, via contamination of the environment with infectious excreta (Figure 1 ). It could be in farm buildings, which
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are frequently visited by badgers, or it could be at pasture, where indirect interactions via badger latrines are commonplace. The best estimates of the relative contribution of badgers and cattle as sources of bovine tuberculosis cases in cattle are that badgers contribute about half, but that of this badger-to-cattle transmission accounts for only 5.7%, while the remainder is in the form of onward cattle-to-cattle transmission.
What about other species? The list of mammals that can be infected by bovine tuberculosis is long and diverse, though most species are dead-end hosts and tend not to transmit the infection onwards. Deer, boar, buffalo and possums are important wildlife reservoirs for cattle disease in other countries. In the UK, and when compared to badgers, other wildlife species are considered much less of a risk to cattle health though in some situations of unusually high density, deer can present a localised risk. In relation to human cases, cats and camelids, such as llamas and alpacas, are a growing concern, because of their close contacts with owners.
Why not just get on with culling badgers? There are pros and cons. A major experiment, the Randomised Badger Culling Trial (RBCT), showed that proactively reducing badger density across large areas (~100km 2 ) by large margins (~70%) and for several (four to five) years, consistently reduced the incidence of new cases in cattle in culling areas. But on the down side, culling was also consistently associated with increases in cattle tuberculosis in the surrounding, unculled areas (Figure 2 ). These beneficial and detrimental effects more or less cancelled one another out within the lifetime of the trial.
Over five years of follow-up data collection after the cessation of culling, however, the benefits remained while the detriments waned, such that when evaluated over a 10-year period, the five years of culling provided an overall net benefit. The best predictions now are that if culling as conducted in the RBCT could be implemented effectively over areas of at least 150 km 2 for five years then herd incidence in cattle might be reduced by 3-22% (central estimate of 12%) or 8-24% (16%) over a 9.5 year period, depending on assumptions about initial incidence rates in cattle.
Extreme population reduction, where the species is effectively eliminated by repeated gassing of burrows, known as setts, over several years, as happened at Thornbury in southwest England, has been associated with sustained absence of tuberculosis in cattle. The effort, and hence cost, required to achieve badger extirpation is, however, very large and there are now legislative measures preventing local disappearance of the species. Conversely, low levels of population reduction or localized or reactive culling are relatively cheap and easy to achieve, but carry a risk of making matters worse, by increasing disease incidence.
What causes the detrimental effects of culling? Perhaps unsurprisingly, culling changes the behaviour of the badgers left behind. Specifically, culling leads to disruption of their otherwise stable system of group territoriality and is accompanied by increased ranging, migration and mixing among social groups. These changes in social behaviour collectively comprise a 'perturbation effect' whereby culling is hypothesised to lead to increased contact among badgers and cattle, increased prevalence of bovine tuberculosis in badgers and increased incidence in cattle. This association between social behaviour and risk of infection is also found in undisturbed badger populations where social stability appears to mitigate disease spread. In the longitudinal Woodchester Park study of the epidemiology of tuberculosis in a population of naturally infected badgers, the risk of testing positive to bovine tuberculosis was related to flux in social group size and to mobility between groups, and most recently has been shown to be related to the social network position of individuals. What about vaccines? Bacillus Calmette-Guèrin (BCG) is an effective vaccine for badgers in terms of reducing the progression and severity of infection. In common with BCG in humans, it appears not to prevent infection and not to provide any therapeutic effect to infected individuals. The reduction in progression and severity of bovine tuberculosis in vaccinated badgers appears to be have the effect of reducing their infectiousness, as field trials have identified markedly reduced risk of infection in unvaccinated badger cubs living in vaccinated social groups. While field trials of the effects in badgers have shown persuasive effects in badgers, and it would be reasonable to also expect a reduction in their infectiousness to cattle, the actual effects of badger vaccination on infection in cattle have not been tested, leading to a lack of confidence in badger vaccination on the part of many farmers. Figure 2 . Conceptual model of badger culling and the effects on bovine tuberculosis incidence in cattle in the UK. The solid black line indicates the outcomes for bovine tuberculosis cattle in terms of the proportional change in cattle herd incidence rates. The dotted red line indicates the costs of culling, which increase as the proportion of badgers removed increases. Slight reductions in badger numbers incur low cost but are likely to result in increases in bovine tuberculosis incidence in cattle. Major reductions are highly costly but can achieve reductions in cattle incidents. The Randomised Badger Culling Trial identified reductions in cattle incidents within culling areas, but in areas surrounding the cull areas, where badger density was only slightly reduced but their social structures were perturbed, the incidence of bovine tuberculosis in cattle increased. The maximum reduction in cattle disease incidence is shown at ~50%, which is the estimated average contribution of badgers to cattle incidence. At Thornbury, badgers were effectively eradicated with very concerted effort and the observed reduction in cattle disease was greater, perhaps because badgers contributed a higher proportion of cases at this location at this time.
